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Coronary Plaque Characterization by T1-Weighted
Cardiac Magnetic Resonance*
René M. Botnar, PHD
London, United KingdomDespite advances in prevention, risk assessment,
and treatment, coronary artery disease (CAD) re-
mains the single leading cause of death in the U.S.
(1). The majority of deaths from CAD are related
to acute coronary syndromes (ACS) or sudden
death, often occur in patients with low to interme-
diate risk, or are the first manifestation of CAD (1).
Plaque rupture and subsequent thrombosis is the
See page 720
most frequent cause of ACS (2). Today’s clinical
assessment of CAD remains focused on the severity
of luminal narrowing and flow restriction in coro-
nary arteries or functional indices of cardiac isch-
emia, but evidence is mounting that the interven-
tional treatment of coronary stenosis does not
improve prognosis (3). A priori detection of vulner-
able plaques is therefore an increasing clinical need,
but it requires new imaging techniques that provide
information on plaque composition and biological
processes associated with plaque progression and
destabilization.
Noninvasive techniques for imaging subclinical
and advanced atherosclerosis currently include car-
diac magnetic resonance (CMR) (4–6), multislice
computed tomography (MSCT) (7), positron emis-
sion tomography/computed tomography (8,9), and
ultrasound (10). Among these modalities, CMR
offers several different methods to assess and char-
acterize atherosclerotic plaque burden and activity.
These methods, which include noncontrast (4–6)
and contrast-enhanced (11) vessel wall imaging,
*Editorials published in JACC: Cardiovascular Imaging reflect the views of
the authors and do not necessarily represent the views of JACC: Cardio-
vascular Imaging or the American College of Cardiology.
From King’s College London British Heart Foundation Centre of
Research Excellence, Imaging Sciences Division, The Rayne Institute, St.
Thomas’ Hospital, London, United Kingdom.have shown great promise to assess morphologic as
well as biological characteristics of potentially vul-
nerable plaques, such as inflammatory activity (12),
necrotic core size (6), neovascularization (13), in-
traplaque hemorrhage (6), and positive vessel wall
remodeling (14).
In this issue of iJACC, Kawasaki et al. (15) report
the observation of hyperintense coronary plaques
(HIP) with noncontrast enhanced T1-weighted
(T1W) coronary CMR (16) and investigate their
relationship with MSCT, intravascular ultrasound
(IVUS), and coronary flow by X-ray angiography.
HIP were more likely to demonstrate positive remod-
eling, ultrasound attenuation, lower Hounsfield units,
and transient slow flow after percutaneous coronary
intervention. All these features have been associated
with unstable plaques (7,17). These findings are in
good agreement with those from earlier studies using
T1W magnetic resonance for carotid plaque charac-
terization using histology as the gold standard. In
those studies, HIP correlated with complicated
plaque, lipid-rich core, intraplaque hemorrhage, and
recent ischemic cerebrovascular events (18). Similarly,
positive remodeling by MSCT has been found to
correlate with lower Hounsfield units and with a
higher frequency of lipid-rich plaque. A positive re-
modeling by MSCT was also found to correlate with
increased values of high-sensitivity C-reactive protein
(hs-CRP), an emerging marker for adverse outcome
in patients with CAD (19). Positive remodeling by
IVUS has been observed primarily in patients with
unstable CAD; negative remodeling was more com-
mon in patients with stable CAD (7,17). In a study
using optical coherence tomography, positive remod-
eling in patients with CAD (vs. no remodeling vs.
negative remodeling) was associated with a higher
frequency of lipid-rich plaque (100% vs. 60% vs.
47.4%, p  0.01) and thin cap fibroatheromas (80%
vs. 38.5% vs. 5.6%, p  0.001) and a thinner fibrous
c
0
f
fi
w
fi
i
T
p
s
a
a
v
a
u
e
a
c
n
t
p
c
i
s
t
R
n
T
T
R
J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 2 , N O . 6 , 2 0 0 9
J U N E 2 0 0 9 : 7 2 9 – 3 0
Botnar
Editorial Comment
730ap (median 40.2 m vs. 51.6 m vs. 87 m, p 
.003) (20).
A recent IVUS study (21) demonstrated a higher
requency of positive remodeling, no reflow, and
bro-fatty and necrotic plaque material in patients
ith ACS compared to stable CAD, similar to the
ndings in the study by Kawasaki et al. (15) in this
ssue. Given the relatively high diagnostic accuracy of
1W magnetic resonance for the detection of com-
licated plaques in the carotid arteries (sensitivity and
pecificity of 84%, negative predictive value of 70%,
nd positive predictive value of 93%) and the strong
ssociation of HIP with other markers for plaque
ulnerability, noncontrast T1W coronary plaque im-
ging may have the potential for identification ofMed 2004;45:1245–50. Coll Cardiol Img 2nstable CAD. A limitation of the study by Kawasaki
t al. (15) is that no reproducibility data are provided
nd that no follow-up imaging and correlation with
linical endpoints were performed. In conclusion,
oncontrast enhanced T1W coronary CMR appears
o be a promising technique for visualization of com-
lex coronary lesions, but studies in larger patient
ohorts with clinical endpoints such as myocardial
nfarction and stroke are now warranted to demon-
trate the clinical applicability and prognostic value of
his technique.
eprint requests and correspondence: Dr. René M. Bot-
ar, Imaging Sciences Division, King’s College London,
he Rayne Institute, 4th Floor, Lambeth Wing, St.
homas’ Hospital, London, SE1 7EH, United Kingdom.complex coronary lesions in patients with suspected E-mail: rene.botnar@kcl.ac.uk.1
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